
Power System Restoration With Transient Stability

Restoration Ordering Problem

•  Why? Natural disasters, infrastructure ageing, operator errors …
•  Outcome: A city could be in a total blackout

Power System Restoration

•  Goal: Compute the best restoration ordering [x1, x2, x3, …, xN] 
of damaged items such that loads could be brought up as 
quickly as possible [PSCC’11]

Transient Stability Assumption

•  Assumption: Traversing from one steady state to the other must 
always be feasible

•  What we know: Different generator dispatches will have 
different rotor stability [PSCC’14]

•  Research goal: Given a restoration order, can we guarantee 
rotor stability? 

•  Challenge: Rotor swings are governed by 1st order differential 
equations.

•  Study: whether the steady states returned by the ROP are 
transient-stable

•  Measure: Minimum change in generator dispatches to ensure 
transient stability

•  Benchmarks: 6, 14, 30, 39, 57 bus from MATPOWER
•  Implementation: AMPL with IPOPT 3.11
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Stability Enhancement Routine

Experimental Results

•  We design a non-linear model including generator dispatches to 
minimize the rotor swings [AAAI’15]


